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1 INTRODUCTION 

1.1 VRP Property 

CEA, LLC (CEA) submitted a revised application for the Voluntary Remediation Program (VRP) 

(which the EPD refers to as the Voluntary Investigation and Remediation Plan, VIRP; EPS, 2011) 

for the Capitol USA – Dalton Facility in May 2011 (HSI Site 10795).  In a letter dated October 3, 

2011, the Georgia Environmental Protection Division (EPD) accepted CEA as a participant into 

the VRP.  Pursuant to the conditions of the acceptance letter, semiannual progress reports have 

been submitted since April 2012, the most recent of which was submitted on April 8, 2015.  This 

CSR includes certification by the Professional Geologist (Kirk Kessler) specified in the VIRP.  

Appendix A contains a monthly summary of hours invoiced since the last progress report and 

description of services provided. 

The Capitol property is located at 300 Cross Plains Boulevard, Dalton, Georgia (Property).  Figure 

1 is a topographic map of the surrounding area, and Figure 2 is an aerial photograph of the Property.  

The Property is located on a total parcel of approximately 15.31 acres.  The Property is currently 

owned by Barrett Properties, who has given CEA express permission to perform remedial action 

at the Property.  QEP Co., Inc. is currently operating on the Property.  

1.2 Source of Contamination and Historical Remedial Actions 

In January 1995, a documented release of approximately 585 gallons of reclaimed 1,1,1-

trichloroethane (1,1,1-TCA) occurred from a delivery truck due to failure of the tanker sidewall.  

Figure 2 depicts the approximate location of the spill.  Spill response involved containment of the 

spill area with dikes and product was recovered using a vac truck.  Post spill response involved 

excavation of surface soils at the spill site and off-Site disposal1.  Groundwater samples were not 

collected during the post spill response.  An Environmental Investigation (Tri-State, 2004a) 

identified trichloroethene (TCE), tetrachloroethene (PCE), and daughter products in the subsurface 

and groundwater samples.  The spill is the likely source of 1,1,1-TCA and the daughter products 

detected in the groundwater.  The spill is also the likely source of PCE/TCE and daughter products 

detected in the groundwater, as the reclaimed 1,1,1-TCA likely contained PCE/TCE as impurities.  

The aboveground storage tanks (ASTs) near the tanker spill location are currently being used to 

store solvents for use in the facility’s processes.  The secondary containment appears in good 

condition. 

A Corrective Action Plan (CAP) (WRS, 2006) was approved by EPD in December 2006 and 

implemented in January 2007 in response to the groundwater contamination.  The corrective action 

included stimulation of subsurface reductive dechlorination by injection of EHC®, which is 

                                                 
1 There is no documentation of the dimensions or specific locations of the soil excavation.   
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composed of zero-valent iron and a carbon based biostimulant.  However, this treatment was not 

sufficiently effective at reducing dissolved-phase chlorinated solvents throughout the plume.  

1.3 Media of Interest 

Georgia’s Hazardous Site Response Act (HSRA) regulates soil, groundwater and source material.  

The HSRA Rules do not expicitly define the interface between soil (vadose zone) and groundwater 

(zone of saturation) in situations where the water table fluctuates.  However, the Rules state that 

the soil Risk Reduction Standards (RRSs) apply to soils at any point “above the uppermost 

groundwater zone.”  As a matter of practice, it has been our experience that the EPD applies this 

concept of the uppermost groundwater zone (defined as the high water table) as defining the 

regulatory interface between soil and groundwater.  This is important for this Property as the water 

table elevation fluctuates greatly. At any given location the water table has historically varied from 

being several feet below ground surface (bgs), to as high as the ground surface or above (i.e. 

artesian).  Source material can occur above or below the water table and is regulated regardless of 

where it occurs.  Thus, it is customary in source area characterizations to collect not only 

groundwater samples, but also solid media below the high water table mark.  The characterization 

data set for the Property includes soils (in the vadose zone, above the high water table mark), solid 

matrix samples from below the high water table mark (herein termed “solid aquifer matrix”) and 

groundwater.  A Conceptual Site Model (CSM) that gives more details concerning the setting and 

conditions at the Property is included as Appendix B.   

According to the VRP regulations, the Point of Exposure (POE) for groundwater is the nearest of 

the following: the closest existing down-gradient drinking water well, the likely nearest future 

down-gradient drinking water well, or at a hypothetical point of exposure 1000 feet down-gradient 

of the plume edge.  The nearest known drinking water well is over a mile from the Property and is 

cross-gradient instead of down-gradient.  The Property is surrounded by undeveloped property and 

commercial properties, which are serviced by a public water supply.  Thus, the POE for this 

Property is a hypothetical point 1000 feet down-gradient from the plume.  A Point of 

Demonstration (POD) well on the Property is being used to demonstrate compliance for the POE.  

The POD monitoring well is MW-16, which is located at the property boundary, approximately 

520 feet down-gradient from the location of the spill and 230 feet down-gradient from the edge of 

the plume.   

1.4 Constituents of Interest and Applicable Criteria 

The primary constituents of interest are the chlorinated solvents 1,1,1-TCA, PCE, and TCE.  

Chlorinated solvents can degrade biologically through a process called reductive dechlorination, 

or biological degradation.  The parent compound 1,1,1-TCA can be sequentially degraded into 

daughter products 1,1-dichloroethane (1,1-DCA) and chloroethane (CA).  Similarly, the parent 

compound PCE can be sequentially degraded into daughter products TCE, cis-1,2-dichloroethene 

(cis-DCE) and vinyl chloride (VC).  Accordingly, the primary constituents of interest for the 

Property include 1,1,1-TCA, 1,1-DCA, CA, PCE, TCE, cis-DCE and VC. 
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The criteria used for groundwater and vadose zone soil are the Type 1 RRSs.  The final Type 1 

RRS values were presented in the First Progress Report (EPS, 2012) and approved by the EPD in 

a letter dated February 3, 2014.  Table 1 shows the Type 1 RRSs for the primary constituents of 

interest. 

RRSs are not applicable for solid aquifer matrix material.  However, as source material was 

potentially present in the solid aquifer matrix, criteria were developed to determine the extent of 

remediation necessary to adequately address source area removal.  Accordingly, in the Third 

Progress Report (EPS, 2013a), CEA put forth the concept of a Remedial Extent Level (REL) to 

define the area of remediation to address source material.  The REL was based on a modified soil 

screening level calculations (SSLmod).  Section 4.1 summarizes the development of the SSLmod.  

Table 1 shows the SSLmod values that were developed and approved by the EPD in a letter dated 

February 3, 2014. 

1.5 Activities Conducted under the VRP 

Since the Property was accepted into the VRP in 2011, CEA has completed the following major 

activities: 

• Submitted seven semi-annual progress reports 

• Installed two monitoring wells 

o MW-1R a residuum well placed in the direction of groundwater flow down-gradient 

from the source area 

o MW-3B a bedrock well placed in the area of highest concentrations in groundwater for 

vertical delineation 

• Conducted five groundwater sampling events (the most recent of which was in November 

2014, as described in Section 5.7) 

• Verified the groundwater models developed as part of the VRP application 

• Collected samples of solid aquifer matrix material during multiple sampling events (the 

most recent of which was in October 2014) to assess or delineate the source area 

• Performed an in-situ chemical oxidation (ISCO) pilot test (see Section 4) to determine the 

feasibility of ISCO for source area remediation 

• Completed source area remediation (see Section 5) 

• Performed indoor air sampling (see Section 2) 

• Developed an environmental covenant (see Section 5.8) 

1.6 Compliance 

Soil is in compliance with Type 1 RRSs.  With the completion of the source area remediation and 

implementation of the environmental covenant (which among other things precludes the use of 

groundwater at the Property), the Property will have met the requirements of the VRP.  This is 

described further in Section 5 and 6.  
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2 INDOOR AIR SAMPLING FOR VAPOR 

INTRUSION 

In the Fifth Progress Report (EPS, 2014), CEA presented a risk evaluation for the Property, which 

included evaluating the vapor intrusion pathway.  Section 3.2.1.2 contains a summary of this 

evaluation.  The evaluation resulted in the identification of five vapor Constituents of Potential 

Concern (COPC) and two possible Constituents of Concern (COCs):  TCE and PCE. 

CEA recently conducted indoor air sampling in order to further evaluate whether vapor intrusion 

is occurring at the Property.  This sampling was conducted on a Saturday (May 16, 2015) to 

minimize the potential impacts of facility operations.  Individually certified summa canisters with 

flow controllers were used for the sampling.  Four canisters were placed at strategic locations 

(approximately 50 feet part) inside the building over the groundwater plume (see Figure 3).  A 

fifth canister was placed outside as an ambient control.  The canisters collected samples for a 

period of 8 hours, at which time the valves were closed.  The samples were shipped to H&P Mobile 

Geochemistry Inc. in Carlsbad, California for analysis. 

The samples were analyzed for volatile organic compounds (VOCs) detected in groundwater under 

the building (which include the five vapor COPCs).  The results are summarized in Table 2 and 

the laboratory data report is included as Appendix C.  The data are compared to target indoor air 

concentrations, which were obtained from OSWER’s Vapor Intrusion Screening Level (VISL) 

calculator, based on a commercial exposure setting with a target risk of 10-5 and target hazard 

quotient of 1.  A copy of the VISL calculator output is included as Appendix D. 

The majority of constituents (most notably TCE and PCE) were not detected in any of the indoor 

air samples.  Chloroform was detected in one sample and 1,2-dichloroethane was detected in three 

samples.  However, all the results were below the target indoor air concentrations.  Accordingly, 

the indoor air is not adversely impacted from vapor emissions from the underlying groundwater.  
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3 CONDITION PRIOR TO REMEDIATION 

3.1 Delineation 

3.1.1 Groundwater Conditions  

As a part of the VRP groundwater monitoring program, which began in 2012, twenty wells have 

been sampled for VOCs.  All wells were sampled annually, and select wells used in the 

groundwater model were sampled semi-annually.  A summary of the analytical results for 

constituents that were detected is presented in Table 3.  This table also shows the results for 

sampling that was conducted prior to the Property’s entrance into the VRP.   

The last time that all the monitoring wells were sampled prior to remediation was in February 

2013.  Figure 4 shows the potentiometric surface map from February 2013 showing that the general 

groundwater flow direction is to the northeast. 

Chlorinated ethenes and ethanes are the constituent groups of interest at the Property, associated 

with the 1995 spill event.  Groundwater concentrations of total chlorinated ethenes (PCE, TCE, 

cis-DCE and VC) in February 2013 are shown in Figure 5.  Similarly, groundwater concentrations 

of total chlorinated ethanes (1,1,1-TCA, 1,1-DCA and CA) are shown in Figure 6.  The highest 

concentrations at observed at the location of the tanker truck spill.  The primarily direction of the 

groundwater plumes are to north and northeast of the spill area, consistent with the direction of 

groundwater flow. 

The plume has been characterized and delineated horizontally (see Figures 5 and 6 that show total 

chlorinated ethenes and total chlorinated ethanes, respectively, from 2013) with MW-16 (the POD 

well) and MW-1R to the north, MW-14 to the east, MW-8 to the south and MW-17 to the west all 

being non-detect.  Table 3 shows groundwater results compared to the delineation criteria (Type 1 

RRS).  Table 3 and Figures 5 and 6 demonstrate horizontal delineation of groundwater in all 

directions, most importantly with MW-1R and MW-16 in the direction of groundwater flow.   

Two monitoring well clusters are available to evaluate vertical delineation (MW-2/MW-2D and 

MW-3/MW-3D/MW-3B).  A review of data from the MW-2 and MW-3 well clusters identified 

VOCs in both the shallow and deeper wells, but both the number of constituents and concentrations 

are lower in the deepest well of each cluster.  Thus, the concentrations of constituents decrease 

with depth.   

Additionally, there is an upward vertical migration of groundwater as demonstrated in the Fourth 

Progress Report (EPS, 2013b) using the EPA’s online vertical gradient calculator2.  Therefore, 

vertical delineation of groundwater has been addressed based on the upward vertical migration of 

groundwater, the decreasing concentrations with depth, and because source material has been 

addressed at the Property and the vertical groundwater condition does not affect the BIOCHLOR 

model predictions.  In a letter dated February 3, 2014, the EPD agreed that the concentrations are 

                                                 
2 http://www.epa.gov/athens/learn2model/part-two/onsite/vgradient.html 
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decreasing with increasing depth and did not require the installation of an additional deep well for 

vertical delineation. 

3.1.2 Solid Aquifer Matrix and Vadose Zone Soil 

Although the solid aquifer matrix and vadose zone soil were considered separately in terms of the 

need for remedial action, for ease of presentation and delineation both matrices will be discussed 

together.  Several subsurface investigations have been completed to date at the Property.  Solid-

matrix samples were collected and analyzed for VOCs during these investigations both from the 

zone of the water table fluctuation and from beneath the low water table mark, for the purpose of 

helping to describe/define the groundwater conditions from a perspective of source area(s) that 

might warrant a different remedial action approach to that for the dissolved-phase plume.  A 

summary of the analytical results is presented in Table 4 and the sample locations are shown on 

Figure 7. 

Figure 7 also shows the high water table zones.  This figure was used to classify each sample 

collected as either vadose zone soil or being in the solid aquifer matrix by determining whether 

the sample collected was above or below the estimated high water table mark at that location and 

depth.  Thus, Table 4 indicates whether each sample is in the solid aquifer matrix or vadose zone 

soil.  It is of note that all vadose zone soils are in compliance with Type 1 RRSs. 

Delineation is only appropriate for the vadose zone soils.  However, because much of the area of 

interest on the Property does not have vadose zone soils, the solid aquifer matrix is included on 

the delineation figures to aid in demonstrating delineation for the vadose zone soils.  Figure 8 and 

Figure 9 show the extent of total chlorinated ethenes and ethanes, respectively, in the solid matrix 

samples.  Where more than one depth was sampled at a location, the highest result is shown.   

Figures 8 and 9 show that the solid matrix has been delineated to background in all directions, 

except for MW-10 and MW-11 on the west side (where they are below the Type 1 RRS).  Table 5 

shows the analytical results (for constituents with Type 1 RRSs) for the vadose zone soil samples 

and the soil aquifer matrix samples that are the furthest laterally in each direction.  This table shows 

all the results are below the delineation criteria, and the majority of the results are non-detect.  The 

only constituents detected at MW-10 or MW-11 are TCE and cis-DCE at concentrations well 

below their Type 1 RRSs.  Thus, the solid matrix material has been delineated to the Type 1 RRS 

in all directions. 

3.2 Risk Evaluation 

3.2.1 Human Health 

3.2.1.1 Introduction 

The nearest residence is greater than 2000 feet northwest of the Property.  The Property and 

surrounding area are serviced by public drinking water system provided by Dalton Utilities.  

According to a representative at Dalton Utilities, all of Whitfield County is served by the utility.  

The closest drinking water well is located 1.125 miles from the Property.  In addition, as described 
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in the Release Notification (Tri-State, 2004b): a) groundwater flow at the Property is to the 

northeast and this well is to the north-northwest, b) the Property and the well are approximately at 

the same elevation resulting in no head difference to drive groundwater toward the well, c) based 

on surface water drainages the Property and the well are cross-gradient, and d) there are multiple 

groundwater divides between the Property and the well that would prevent groundwater migration 

from the Property to the well.  Thus, the well is not directly down-gradient of the Property and the 

well is located in an area were public water is available.  As the Property and surrounding areas 

are on public water, ingestion of groundwater is not a complete exposure pathway. 

The other potential exposure pathways include exposure to vadose zone soil, source material in 

the solid aquifer matrix, dermal contact with groundwater and vapor intrusion.  The potential 

human receptors include an industrial worker and construction/utility worker.  The Fifth Progress 

Report (EPS, 2014) contained a detailed evaluation of the potential risk to these receptors.  A 

summary of these risk evaluation is presented below. 

3.2.1.2 Industrial Worker (Vapor Intrusion Pathway) 

As the area impacted by the release is covered by concrete and/or gravel, exposure to vadose zone 

soil and solid aquifer matrix is not a complete exposure pathway for the industrial worker.  

However, some chlorinated compounds have been detected in wells inside the building.  Thus, a 

vapor intrusion assessment was conducted (as documented in the Fifth Progress Report; EPS, 

2014) following the procedures recommended in the OSWER Final Guidance for Assessing and 

Mitigating the Vapor Intrusion Pathway from Subsurface Sources to Indoor Air (EPA, 2013a) and 

the modeling approach in the Vapor Intrusion Screening Level Calculator (VISL; EPA, 2013b).  

Five constituents (1,2-dichloroethane, chloroform, PCE, TCE, and VC) were identified as vapor 

intrusion COPCs.  These five constituents were further assessed in the VISL calculator to model 

potential risk to human receptors.  The model indicated that two constituents (TCE and PCE) are 

possible COCs for the Property. 

The company operating at the Property (QEP) uses a large number of chemicals and the facility 

falls under OSHA requirements and associated HAZCOM program.  For example, as part of the 

HAZCOM program the facility periodically has industrial hygiene studies conducted by third 

parties.  In 2011, a hygiene study was conducted that included the evaluation of solvent exposures 

at the Property.  This study included collection of air samples for solvents using 3M passive 

organic vapor monitors for two workers who work with solvents at the facility (thus, this is the 

area of highest potential exposure).  The air sample monitors collected from these two workers 

were analyzed for TCE (among other solvents).  The results for both workers were non-detect 

(<0.27 ppm).  These results are far below the OSHA permissible exposure limit of 10 ppm and the 

ACGIH threshold limit value of 100 ppm.  OSHA requirements are the appropriate standards for 

the facility.   

As discussed in Section 2, CEA conducted indoor air sampling to evaluate whether vapor intrusion 

is occurring at the Property above acceptable criteria.  The results indicated that indoor air is not 

impacted at levels that are a risk concern.  Thus, the indoor air is not adversely impacted from 

vapor emissions from the underlying groundwater. 
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3.2.1.3 Construction and Utility Workers (Direct Contact) 

The current and/or potential future human receptors that could have contact with the subsurface 

are construction and utility workers.  No construction or utility activities are currently planned at 

the Property; however, it is possible that the subsurface may need to be accessed at the Property 

in the future.  Construction or utility workers may be exposed by physical contact with 

contaminated groundwater, vadose zone soils and/or the solid aquifer matrix.  The Seventh 

Progress Report (EPS, 2015) contains an evaluation of whether there is a potential risk or hazard 

to receptors at the Property in order to better inform what is needed in a restrictive environmental 

covenant for the Property.  The evaluation determined that exposure to the vadose zone soil and 

solid aquifer matrix material did not pose a risk or hazard to the workers.  However, if the workers 

are exposed to the groundwater there is a potential risk or hazard to the workers due to the 

inhalation pathway.  The environmental covenant (see Section 5.8) will address the potential 

exposure to these receptors.   

3.2.2 Ecological 

The area impacted by the release is mostly covered by concrete and/or gravel.  There is continual 

traffic over this area and unloading operations.  The area does not represent quality habitat as it 

lacks natural vegetative cover, structure, and diversity and is unlikely to ever have substantial 

vegetative cover due to ongoing maintenance activities.  Disturbances from vehicles and facility 

operations have and will continue to disturb wildlife and cause animals to seek less frequently 

disturbed areas off the Property. 

3.3 Basis for Remedial Action 

Vadose zone soils were in compliance with Type 1 RRSs, and therefore there was no need to take 

additional remedial action.  Groundwater concentrations on the Property exceed RRSs; however, 

no active remedial action is required because modeling has shown that the plume is stable and will 

not move off-site, and an environmental covenant will be recorded that prohibits groundwater use.  

Source material was to be addressed through removal and the addition of an oxidant into the solid 

aquifer matrix. 
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4 DEVELOPMENT OF REMEDIAL ACTION 

PLAN FOR SOURCE MATERIAL 

4.1 Source Material – Remedial Extent Level 

In the Third Progress Report (EPS, 2013a), a Remedial Extent Level (REL) was proposed to target 

areas for remedial action.  The REL is a “modified” soil screening level (SSLmod).  The EPA’s Soil 

Screening Level guidance equation (EPA, 1996) was used.  The basic SSL equation from EPA 

calculates the threshold concentration in soil from an assigned allowable concentration in 

groundwater (most typically the maximum contaminant level is used).  The “modification” 

involved using the source area groundwater concentration from the BIOCHLOR model as the 

allowable groundwater concentration in the SSL equation.  The BIOCHLOR model shows that the 

groundwater plume will remain on the property and not migrate off-site.  Therefore, setting the 

source material concentration to the modeled groundwater source concentration is appropriate and 

sufficient. 

The SSL equation can be simplified to: 

SSL = Cw x Ps 

where SSL is a concentration in soil, 

Cw is a concentration in groundwater, 

and Ps are subsurface parameters. 

The resulting SSLmod for PCE is 7.5 mg/kg, for TCE is 7 mg/kg, and for 1,1,1-TCA is 16 mg/kg.  

In a letter dated February 3, 2014, the EPD approved of the SSLmod values and their use to define 

the extent of remediation.  Table 4 shows a comparison of the RELs to the solid aquifer matrix 

material.  Figure 10 shows the locations where the REL was exceeded for PCE (note exceedances 

of 1,1,1-TCA and TCE RELs are co-located with PCE REL exceedances) prior to remedial action. 

4.2 Pilot Test 

In order to determine whether ISCO would be effective at the Property, EPS conducted a pilot 

scale ISCO injection test.  Details concerning this pilot test were presented in the Fifth Progress 

Report (EPS, 2014).  A summary is presented herein. 

The plan was to apply an oxidant (RegenOx) through one or two injection wells in the AST 

containment basin.  RegenOx is a proprietary oxidant containing sodium percarbonate.  The 

primary injection well (IW-1) was to be located adjacent to the previous sample point AST-9.  The 

second injection well (IW-2) was to be located as close to the first one as possible to determine the 

radius of influence from the first well and, potentially to also be used as an injection well.  EPS 
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then intended to collect solid aquifer matrix samples from locations near the wells after application 

of RegenOx to evaluate the effectiveness of the application of RegenOx in terms of mass reduction.   

In January 2014, two shallow injection wells were installed.  Figure 11 shows the locations of the 

two wells.  IW-1 was located next to former soil boring SS-AST-9, in the southern AST basin.  

The second well (IW-2) was located just outside the southwest corner of basin’s perimeter wall as 

close as possible to IW-1.  Each injection well was comprised of 2 inch Schedule 80 PVC with 2.5 

inches of Slot 20 Screen and 5 feet of riser.  The annular space was backfilled with clean sand and 

approximately 3 inches of bentonite chips was placed on top of the sand pack.  The bentonite was 

hydrated prior to sealing.   

EPS attempted to apply the oxidant to the subsurface under both gravity flow and under pressurized 

conditions during multiple events.  However, daylighting of the liquids happened under each 

scenario.  This pilot test demonstrated that ISCO injection was not feasible at the Property due to 

several confounding conditions: 1) the tight clay subsurface matrix, 2) the high water table, and 3) 

a concrete surface that has cracks and seams that allow for daylighting.  Accordingly, ISCO 

injection was deemed to not be a viable remedial option at this Property. 

4.3 Remedial Action Plan 

CEA met with the EPD on March 18, 2014 to discuss the results of the ISCO pilot test and to 

discuss options for a final remediation plan.  It was decided that source material would be 

addressed primarily through excavation of the subsurface material and disposal off-site.  The final 

remediation plan was submitted as part of the Fifth Progress Report (EPS, 2014).  The three 

remedial action areas described in the plan are shown on Figure 12.  Area A is to the north of the 

AST containment area, Area B is to the east of the AST containment area and Area C is within the 

AST containment area at the location of the highest observed concentrations within the AST 

containment area.  The plan was to excavate in Areas A and B to the nearest historical sample 

locations (horizontally and vertically) that had results below the REL.  In essence, historical 

sample data was to be used as confirmation samples for remediation.  As discussed with the EPD, 

a limited subsurface excavation was planned in the AST containment area to encompass AST-9, 

IW-1 and as much of the area around them as feasible given the presence of the ASTs and 

associated equipment and piping.  After excavating as much as feasible in Area C, a sample was 

to be collected at the bottom of the excavated area and oxidant was to be poured into the open 

excavation area.   
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5 SUMMARY OF REMEDIATION 

ACTIVITIES 

5.1 Introduction 

Remediation activities were documented in the Seventh Progress Report (EPS, 2015).  A summary 

of the activities are presented in this section. 

5.2 Site Preparations 

Remediation activities started on September 30, 2014.  In preparation for the excavation work, the 

fencing around the AST unit was removed and the concrete in Areas A and C was saw cut and 

removed.  Additionally, the pilot test wells (IW-1 and IW-2) were decomissioned. 

5.3 Area A and B (Outside AST) 

As previously mentioned, historical data was used to define the remediation footprint in Areas A 

and B.  As shown on Figure 12, these areas were to be excavated at least to the nearest historical 

sample locations (horizontally and vertically) that had results below the REL.  The remedial action 

was executed as planned: 

• Area A was excavated to a depth of 4 feet (ft); and 

• Area B was excavated to a depth of 5 ft. 

A summary of the excavation areas is shown below and a photolog is included as Appendix E. 

Area 
Horizontal Area 

(sf) 
Depth (ft) Volume (CY) 

% Removal of 

Source Material 

Area A 273 4 40 100% 

Area B 519 5 96 100% 
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Immediately after the subsurface was excavated, the excavated areas were backfilled with 3.5 ft of 

#57 stone, 0.5 ft of clean soil in Area A and 1.5 ft of clean soil in Area B, which was then 

compacted to surface grade.  The backfill soil was tested prior to being brought on-site.  A copy 

of the analytical report is included in the Seventh Progress Report (EPS, 2015).  Concrete was 

replaced to grade in Area A.  Concrete was also added to the area east of the AST (which was 

previously covered with gravel) to cover the entire area east of the AST as shown on Figure 12 

and in Appendix E. 

5.4 Area C (Inside AST) 

A focused excavation was undertaken in the AST containment area to encompass AST-9 and IW-

1.  A 3 ft by 3 ft section of concrete was removed and the soil was hand excavated as deep as was 

feasible, which was 3 ft.  Once the excavation was complete, a sample was collected at the bottom 

of the excavated area and analyzed for PCE, TCE and 1,1,1-TCA (sample called AreaC).  The 

results are shown in Table 4 and the  laboratory data report was included in the Seventh Progress 

Report (EPS, 2015).  The same oxidant (RegenOx) used in the pilot test was used for the post 

excavation ISCO treatment.  RegenOx is a proprietary oxidant containing sodium percarbonate 

and sodium carbonate.  In order to work the oxidizer complex requires activation with the activator 

complex, which is a mixture of sodium silicate solution, silica gel and ferrous sulfate.  After the 

soil sample was collected, approximately 40 gallons of an 8% activator complex solution was 

mixed and poured into the open excavation area.  The area was covered and the activator was 

allowed to infiltrate overnight.  The following day approximately 40 gallons of 5% oxidizer 

complex solution was mixed and poured into the excavation area.  After allowing for infiltration, 

the excavation area was then backfilled with #57 stone.  A specialty sealing contractor 

(Blackwell’s Inc) patched and sealed the concrete slab. 

5.5 Material Management 

After excavations were complete, the soil from the roll-off was sampled and analyzed for TCLP 

per the landfill’s request   As the soil tested non-hazardous, it was transported off-site for disposal 

at the Dalton-Whitfield Regional Solid Waste Management Authority’s Old Dixie Highway 

Subtitle-D landfill.  Copies of the manifests are included in Appendix F. 

5.6 Post-Remedial Action Condition – Solid Aquifer Matrix Media 

The remedial action was focused on addressing source material in the solid aquifer matrix, as 

vadose zone soils were in compliance with Type 1 RRSs prior to the remedial action.  Accordingly, 

this section focuses on the condition of the solid aquifer matrix material.  Figure 13 shows the 

post-remedial condition for solid aquifer matrix material in and around the spill area and AST 

containment area.  This figure shows the results of data collected prior to the remediation and 

excludes the laboratory data associated with soil that was excavated or treated with oxidant.  The 

post-remedial action condition is evaluated below by comparing the representative condition (i.e., 
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95% upper confidence limit (UCL) on the mean) to the REL (SSLmod) to determine if source 

material has been adequately addressed.  The 95% UCL on the mean is commonly used in risk 

assessments to represent the condition. 

 

Post-Remediation Condition 

(95% UCL on the mean) 

 REL 

(mg/kg) 

Post-Remedial Action 95% 

UCL (mg/kg) 

PCE 7.5 5.5 

TCE 7.0 5.0 

1,1,1-TCA 16 5.2 

 

The 95% UCL concentrations for the constituents of interest (PCE, TCE, 1,1,1-TCA) are below 

the REL (SSLmod) indicating that source material has been addressed. 

5.7 Post-Remedial Action Condition - Groundwater 

5.7.1 Final Groundwater Sampling Event 

Consistent with the VIRP, semi-annual groundwater sampling was conducted for a period of two 

years.  EPD requested one additional groundwater sampling event to be conducted after the source 

area remediation, to collect data for a final verification of the groundwater models.  Accordingly, 

the wells used in the groundwater models (MW-3, MW-3D, MW-4, MW-5, MW-15, MW-1R and 

MW-16) were sampled according to the standard EPA protocols (USEPA Region 4 groundwater 

sampling operating procedures) used in previous sampling events and analyzed for the constituents 

used in the models (PCE, TCE, cis-DCE, VC, 1,1,1-TCA, 1,1-DCA, and CA).  EPS conducted the 

event the week of November 10, 2014.  Details of this event were presented in the Seventh Progress 

Report (EPS, 2015).  

Results from this sampling event are included in Table 3.  Figures 14a, 14b, 14c, and 14d show 

groundwater concentrations of the chlorinated ethenes (PCE, TCE, cis-DCE, and VC, respectively) 

from this sampling event.  Similarly, Figures 15a, 15b, and 15c show groundwater concentrations 

of chlorinated ethanes (1,1,1-TCA, 1,1-DCA, and CA).  Similar to previous sampling events, 

groundwater exhibits the highest concentrations immediately north of the tanker truck spill area 

with decreasing concentrations in the direction of the groundwater flow (northeast).  These figures 

show that the chlorinated solvent plume continues to be bounded within the Property. 
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5.7.2 Groundwater Model 

BIOCHLOR is a computer model that simulates natural attenuation of dissolved chlorinated 

solvents.  The VIRP contained the results of BIOCHLOR modeling for both chlorinated ethenes 

and ethanes.  In an effort to conservatively model site conditions, the model was calibrated using 

the empirical data collected from 2004 through 2007, prior to the EHC® injections.  Therefore, the 

model assumes that there is no positive affect from the injections.  Model simulations were 

conducted through the year 2030 to determine estimated concentrations at different wells 

throughout and beyond the plume (see Figures 16 and 17, with backup documentation in Appendix 

G).  These figures show the location of the monitoring well MW-16.  MW-16 is the POD for a 

hypothetical POE as MW-16 is at the property boundary and is less than 1000 feet from the edge 

of the plume.  (MW-16 is approximately 528 feet down-gradient from the location of the spill and 

230 feet down-gradient from the edge of the plume.)  Thus, the model predicts that groundwater 

concentrations at the POD and POE will not exceed Type 1 RRSs.  After every sampling event the 

BIOCHLOR models were rerun using the recently collected data to determine if the models needed 

to be adjusted.  The models were not adjusted after submission of the VIRP.   

The BIOCHLOR groundwater models were run for the year 2014 while plotting the results from 

the November 2014 sampling event.  The results for the chlorinated ethene and chlorinated ethane 

models for 2014 are shown in Figure 18 and 19, respectively.  The comparison of the analytical 

data to the modeling results in 2014 is similar to previous results.   

Figure 20 shows a plan view of the 2030 model results showing the predicted extent of each of the 

chlorinated ethenes.  Overall, the model continues to overestimate the concentrations of the 

constituents, providing a conservative assessment of future conditions.  Figures 16 through 20 

demonstrate that groundwater concentrations at the POD well (MW-16) does not and will not 

exceed the Type 1 RRSs in the future. 

5.8 Environmental Covenant 

CEA has developed an environmental covenant to address potential future issues at the Property.  

A draft of the covenant is included as Appendix H.  The covenant contains the following 

provisions: 

• The Property shall only be used for non-residential purposes 

• If the subsurface is accessed (e.g. by construction, utility or repair workers) in the area 

shown on Figure 21, then proper precautions shall be taken to protect the workers. 

• The use or extraction of groundwater at the Property for drinking water or any other non-

remedial purposes is prohibited. 
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5.9 Summary 

Source material has been adequately addressed as set forth in the approved Remediation Plan and 

discussions with EPD through a combination of excavation and oxidant addition.  No action was 

needed to address vadose zone soils as they are in compliance with Type 1 RRSs.  Although 

groundwater on the Property exceeds Type 1 RRSs, the POD well is in compliance with Type 1 

RRSs.  Modeling indicates that in the future the POD well and the hypothetical POE will not have 

concentrations in excess of the Type 1 RRSs.  Additionally, through a combination of addressing 

the source material and natural attenuation processes, the groundwater condition will continue to 

improve over time.  Indoor air testing has demonstrated that there is not an adverse risk due to 

vapor intrusion.  The environmental covenant will be protective of receptors based on future uses 

of the Property.  
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6 SITE COMPLIANCE AND DELISTING 

The Property (HIS ID No 10795) is in compliance with Type 1 RRS for soils and Type 1 RRS 

with controls (environmental covenant) for groundwater. 

Soils:  Vadose zone soils are in compliance with Type 1 RRSs. 

Source material:  Source material has been addressed through remedial action completed 

in late 2014 and implementation of an environmental covenant that precludes contact with 

the subsurface in the release area without appropriate health and safety measures. 

Groundwater:  Groundwater under a portion of the Property has concentrations that exceed 

Type 1 RRSs.  An environmental covenant will be in place prohibiting the extraction of 

groundwater at the Property for drinking water or any other non-remedial purpose, thus 

precluding an exposure pathway for groundwater at the Property.  The hypothetical POE 

is 1,000 feet down-gradient of the spill area.  A POD well (MW-16) is located at the 

property boundary, approximately 528 feet down-gradient of the spill area.  MW-16 is in 

compliance with Type 1 RRSs.  Fate and transport modeling (BIOCHLOR) indicates that 

the plume will not move off the Property and demonstrates that groundwater at MW-16 

(and, thus, the POE, which is further down-gradient) is not expected to exceed the Type 1 

RRS in the future.  Accordingly, through the use of controls groundwater is in compliance 

with Type 1 RRSs. 

As the Property is in compliance with Type 1 RRSs with controls and remedial action has been 

completed, we respectfully request EPD’s concurrence and delisting of the Property from the 

Hazardous Site Inventory. 
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